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AME NTMEN TS 

In Th e Claim 

1. (currently amended) A method of forming bumps on a silicon wafer having an active 
surface with a passivation layer and a plurality of bonding pads thereon such that the passivation 
layer exposes the bonding pads, the method comprising the steps of: 

forming an adhesion layer over the active surface of the wafer, the adhes ion layer 
covering both the bonding pads and the passivation layer; 

forming a barrier layer over the adhesion layer; 

forming a wettable layer over the barrier layer; 

conducting a first photol ithograph y photolithographic process to from a plurality 
of photoresist blocks on the wettable layer; 

conducting a first etching operation to remove the wettable layer and the barrier 
layer outside 1 he - photoresist blo c ks so that only the residual wettable layer and barrier layer 
underneath the photoresist blocks remain; 

after conduc ting the first e tchin g operatio n, removing the photoresist blocks; 

aft er removin g the photoresi st blo cks, conducting a second photol ithography 
photolithographic process to form a photoresist layer over the adhesion layer, wherein the 
photoresist layer has a plurality of openings that expose the wettable layer and the adhesion layer 
around the barrier layer; 
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after c on ducting the second p hotolith ogr aphy proc ess, conducting a metal-filling 
openoon to form a solder materi al block s inside the openings of the photoresist layer, wherein 
the solder materi al cover s blocks c o ver the wcttable layer and the adhesion layer around the 
barrier layer; 

after conducti ng the me tal- filling o pera tion, removing the photoresist layer; 

after re moving th e p hotoresi st l ayer, conducting a first rcflow rgfiux operation to 
transform the solder m aterial blocks into a plu rality of sol der balls blob of material having a 
hemispherical profile , and such that the solder ball s retracti ng blocks also retract onto the upper 
surface of the wettable layer without extending onto iate the adhesion layer; 

after con ducting t he first teflo w operation, conducting a second etching operation 
to remove a po rtion of the exposed adhesion layer so that only residual adhesion layer 
underneath the barrier layer is retained and the passivation layer on the wafer is exposed to the 
outsid e; and 

conducting a second rcflo w reflu* operation. 

2. (original) The method of claim 1, wherein material constituting the adhesion layer is 
selected from a group consisting of titanium, titanium-tungsten alloy, aluminum and chromium. 

3. (original) The method of claim 2, wherein ctchant for etching the adhesion layer in the 
second etching operation contains hydrogen peroxide (E^OJ, ethylene diaminete traacetic 
(EDTA) and potassium sulfate (K^S0 4 ) when the adhesion layer is a titanium-tungsten alloy 
layer. 
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4. (original) The method of claim 2, wherein ctchant for etching the adhesion layer in the 
second etching operation contains hydrogen chloride (HQ) when the adhesion layer is a 
chromium layer. 

5. (original) The method of claim 2, wherein etchant for etching the adhesion layer in the 
second etching operation contains ammonium hydroxide (NH 4 OH) and hydrogen peroxide (H 2 0 2 ) 
when the adhesion layer is a titanium layer. 

6. (original) The method of claim 2, wherein etchant for etching the adhesion layer in the 
second etching operation contains hydrogen fluoride (HF) when the adhesion layer is a titanium 
layer. 

7. (original) The method of claim 2, wherein ctchant for etching the adhesion layer in the 
second etching operation contains phosphoric acid and acetic acid when the adhesion layer is an 
aluminum layer. 

8. (original) The method of claim 1, wherein material constituting the barrier layer 
includes nickel-vanadium alloy. 

9. (original) The method of claim 8, wherein the etchant for etching the barrier layer in 
the first etching operation contains sulfuric acid. 

1 0. (currently amended) The method of claim 9, wherein the barrier layer having a 
thickness between 2000A and to 4000A is etched for over 2 hours at room temperature using a 
sulfuric acid etchant having a concentration between 1% ~ 98%, 
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11. (currently amended) The method of claim 9, wherein the barrier layer having a 
thickr ess between 2000A and 4000A is etched for over 2 hours at 80°C using a sulfuric acid 
etchant having a concentration between 1% ~ 98%. 

12. (cujTently amended) The method of claim 9, wherein the barrier layer having a 
thickness between 2000A and to 4000A is etched in the first etching operation by conducting an 
electrochemical etching operation at room temperature for 20 to 1 10 seconds using a current 
densily between 0.001 ~ 0.02A/cm 2 and sulfuric acid at 10% concentration. 

13. (original) The method of claim 8, wherein the barrier layer is etched using diluted 
phosphoric acid in the first etching operation. 

14. (original) The method of claim 1, wherein material constituting the wettable layer is 
selected from a group consisting of copper, palladium and gold. 

1 5. (original) The method of claim 14, wherein the wettable layer is etched in the first 
etching operation using an etchant containing ammonium hydroxide and hydrogen, peroxide if 
the wettable layer is a copper layer. 

1 6. (original) The method of claim 14, wherein the wettable layer is etched in the first 
etching operation using an etchant containing potassium sulfate (K 2 S0 4 ) and glycerol if the 
wettable layer is a copper layer. 

17. (currently amended) The method of claim 1, wherein material conctitirting t he solder 
material blocks does not wet the adhesion a dhftfiivc layer. 
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18. (currently amended) A method of forming bumps on a silicon wafer having an active 
surface with a passivation layer and a plurality of bonding pads thereon such that the passivation 
layer exposes the bonding pads, the method comprising the steps of; 

forming an adhesion layer over the active surface of the wafer, the adhesion layer 
covering both the bonding pads and the passivation layer; 

forming a barrier layer over the adhesion layer; 

forming a wettable layer over the barrier layer; 

conducting a first photol ithograph y phot o lithographic process to from a plurality 
of photoresist blocks on the wettable layer; 

conducting a first etching operation to remove the wettable layer and the barrier 
layer outside the photore s ist blocks so that only the residual wettable layer and barrier layer 
underneath the photoresist blocks remain; 

after co ndu cting the first etching o pera tion, removing the photoresist blocks; 

after re moving th e p hotoresist blo cks, conducting a second photolit hography 
photolithographic process to form a photoresist layer over the adhesion layer, wherein the 
photoresist layer has a plurality of openings that expose the wettable layer and the adhesion layer 
around the bamer layer; 

after conductin g th e second p hot olithograph y proc ess, conducting a metal-filling 
operation to form a solder material blocks inside the openings of the photoresist layer, wherein 
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the solder mate rial covers blocks cwcc the wcttable layer and the adhesion layer around the 
barrier layer; 

a fter cond uc ting th e metal-fi llin g oper ation, conducting a first reflow reflux 
operation to transform the solder materi al blocks into a pluralit y of sol der balls blob of material 
having a hemispherical profil e, and sweb th a t the solder b alls retra cting block s al s o retract onto 
the upper surface of the wettable layer without extending onto the adhesion layer; 

a fter cond uct ing the fi rst reflo w operatio n, removing the photoresist layer; 
after r em oving t he photore si st layer , conducting a second etching operation to 
remove a portion o f the expo s e d adhesion layer so that only residual adhesion layer underneath 
the barrier layer is retained and the passivation layer on the wafer is exposed to t he outside ; and 

conducting a second reflow tefiu* operation. 

19. (original) The method of claim 1, wherein material constituting the adhesion layer is 
selected from a group consisting of titanium, titanium-tungsten alloy, aluminum and chromium. 

20. (original) The method of claim 19, wherein etchant for etching the adhesion layer in 
the sscond etching operation contains hydrogen peroxide (H 2 O z ), ethylene diamine tetraacetic 
(EDTA) and potassium sulfate (K2SO4) when tire adhesion layer is a titanium-tungsten alloy 
layer. 

21. (original) The method of claim 19, wherein etchant for etching the adhesion layer in 
the second etching operation contains hydrogen chloride (HC1) when the adhesion layer is a 
chromium layer. 
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22. (original) The method of claim 19, wherein etchant for etching the adhesion layer in 
the second etching operation contains ammonium hydroxide (NH 4 0H) and hydrogen peroxide 
(H 2 O z ) when the adhesion layer is a titanium layer. 

23. (original) The method of claim 19, wherein etchant for etching the adhesion layer in 
the second etching operation contains hydrogen fluoride (HF) when the adhesion layer is a 
titanium layer. 

24. (original) The method of claim 19, wherein etchant for etching the adhesion layer in 
the second etcliing operation contains phosphoric acid and acetic acid when the adhesion layer is 
an aluminum layer. 

25. (original) The method of claim 18, wherein material constituting the barrier layer 
includes nickel-vanadium alloy. 

26. (original) The method of claim 25, wherein the etchant for etching the barrier layer in 
the first etching operation contains sulfuric acid. 

27. (currently amended) The method of claim 26, wherein the barrier layer having a 
thickness between 2000A and to 4000A is etched for over 2 hours at room temperature using a 
sulfuric acid etchant having a concentration between 1% - 98%. 

28. (currently amended) The method of claim 26, wherein the barrier layer having a 
thickness between 2000A and to 4000A is etched for over 2 hours at 80°C using a sulfuric acid 
etchzmt having a concentration between 1% ~ 98%. 
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29. (currently amended) The method of claim 26, wherein the barrier layer having a 
thickness between 2000A and 4000 A is etched in the first etching operation by conducting an 
electrochemical etching operation at room temperature for 20 to 1 10 seconds using a current 
densily between 0.001 ~ 0.02 A/cm 2 and sulfuric acid at 10% concentration. 

30. (original) The method of claim 25, wherein the barrier layer is etched using diluted 
phosphoric acid in the first etching operation. 

31. (original) The method of claim 18, wherein material constituting the wettable layer is 
selected from a group consisting of copper, palladi um and gold. 

32. (original) The method of claim 31, wherein the wettable layer is etched in the first 
etching operation using an etchant containing ammonium hydroxide and hydrogen peroxide if 
the wettable layer is a copper layer. 

33. (original) The method of claim 31, wherein the wettable layer is etched in the first 
etching operation using an etchant containing potassium sulfate (K^S0 4 ) and glycerol if the 
wettable layer is a copper layer. 

34. (original) The method of claim 18, wherein material constituting the solder blocks 
does not wet the adhesive layer. 

35. (currently amended) A method of forming bumps over a cilic o n wafer having an 
active surface thereon, the method comprising the steps of: 

forming a first under-ball metallic layer over the active surface of the wafer; 
forming a second under-ball metallic layer over the first under-ball metallic layer; 
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conducting a first phot olithogra phy photolithographic process to form a plurality 
of photoresist blocks over the second under-baJl metallic layer; 

conducting a first etching operation to remove the second under-ball metallic 
layer outside the photoresist blocks so that only the second under-ball metallic layer underneath 
the photoresist blocks remains; 

after conducting t he fir st etching operation, removing the photoresist blocks; 

after removin g th e photoresis t blo cks, conducting a secon d photolitho graphy 
pheto I ithographic process to form a photoresist layer over the first second under-ball layer, 
wherein the photoresist layer has a plurality of openings that expose the second under-bal! 
metallic layer; 

after cond ucting the second p hotolithog raphy process, conducting a metal-filling 
operation by depositing metallic material into the o penings in the photoresist l a ygr to fill form a 
solder materia] blocks into the openin gs of th e photoresist layer, the solde r materi al covering that 
cover the second under-ball metallic layer; 

afte r conducting the metal -filling operation, removing the photoresist layer; 

after removing the p hotoresis t layer a conducting a first reflow reflux operation to 
transform the solder material blocks into a plurality o f solder balls blob of material having a 
hemi i spherica ] profile ; and 
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aft er conduct ing the first re flo w operatio n, conducting a second etching operation 
to reiTiovc a po rtion of the exposed first under-ball metallic layer so that only the first under-ball 
metallic layer underneath the second under-ball metallic Jayer remains. 

36. (currently amended) The method of claim 35, wherein after c onductin g the second 
etching operation, farther includes a second reflow reflux operation is con d ucted * 

37. (original) The method of claim 35, wherein the step of forming the second under-ball 
metallic layer over the first under-ball metallic layer includes the sub-steps of: 

forming a barrier layer over the first under-ball metallic layer; and 
forming a wetlable layer over the barrier layer. 

38. (original) The method of claim 37, wherein material constituting the barrier layer 
includes nickel-vanadium alloy. 

39. (original) The method of claim 38, wherein the first etching operation is carried out 
using an etchaut containing sulfuric acid. 

40. (currently amended) The method of claim 39, wherein the barrier layer having a 
thickacss ranging fro m betw e en 2000 A to 40 00 A is etched for over 2 hours at room temperature 
using: a sulfuric acid elchant having a concentration between 1% - 98%. 

41. (currently amended) The method of claim 39> wherein the barrier layer having a 
thickness ranging fro m between 2000A to 4000 A is etched for over 2 hours at 80°C using a 
sulfuric acid elchant having a concentration between 1% ~ 98%. 
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42. (currently amended) The method of claim 39, wherein the barrier layer having a 
thickness rangi ng from between 2000 A to 4000 A is etched in the first etching operation by 
conducting an electrochemical etching operation at room temperature for 20 to 1 10 seconds 
using a current density between 0.001 ~ 0.02 A/cm 2 and sulfuric acid at 10% concentration. 

43. (original) The method of claim 38, wherein the barrier layer is etched using diluted 
phosphoric acid in the first etching operation. 

44. (original) The method of claim 37, wherein material constituting the wettable layer is 
selected from a group consisting of copper, palladium and gold. 

45. (original) The method of claim 44, wherein the wettable layer is etched in the first 
etching operation using an etchant containing ammonium hydroxide and hydrogen peroxide if 
the w^ttabJe layer is a copper layer. 

46. (original) The method of claim 44, wherein the wettable layer is etched in the first 
etching operation using an etchant containing potassium sulfate (K^SO^) and glycerol if the 
wettable layer is a copper layer. 

47. (original) The method of claim 35, wherein the first under-ball metallic layer includes 
an adhesion Jayer fabricated using a material selected from a group consisting of titanium, 
titanium-tungsten alloy, aluminum and chromium. 

48. (original) The method of claim 47, wherein etchant for etching the adhesion layer in 
the second etching operation contains hydrogen peroxide (H 2 0 2 ), ethylene diamine tetraacetic 
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(EDTA) and potassium sulfate (K 2 S0 4 ) when the adhesion layer is a titaiiium-tungsten alloy 
layer. 

49. (original) The method of claim 47, wherein etchant for etching the adhesion layer in 
the second etching operation contains hydrogen chloride (HO) when the adhesion layer is a 
chromium layer. 

50. (original) The method of claim 47, wherein etchant for etching the adhesion layer in 
the second etching operation contains ammonium hydroxide (NT^OH) and hydrogen peroxide 
(H 2 0 2 ) when the adhesion layer is a titanium layer. 

51. (original) The method of claim 47, wherein etchant for etching the adhesion layer in 
the second etching operation contains hydrogen fluoride (HF) when the adhesion layer is a 
titanium layer. 

52. (original) The method of claim 47, wherein etchant for etching the adhesion layer in 
the second etching operation contains phosphoric acid and acetic acid when the adhesion layer is 
an aluminum layer. 

53. (original) The method of claim 35, wherein material constituting the solder blocks 
does not wet the first under-ball metallic layer. 

54. (cLircntly amended) A method of forming bumps over a silicon wafer having an 
active surface thereon, the method comprising the steps of: 

forming a first under-ball metallic layer over the active surface of the wafer, 
forming a second under-ball metallic layer over the first under-ball metallic layer; 
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conducting a first ph otolithog raphy photoUthographic process to form a plurality 
of photoresist blocks over the second under-ball metallic layer; 

conducting a first etching operation to remove the second under-ball metallic 
layer outside the photoresist blocks so that only the second under-ball metallic layer underneath 
the photoresist blocks remains; 

after co nducting the first etch ing operatio n, removing the photoresist blocks; 

after rem oving the ph otoresis t blocks, conducting a second p hotolitho graphy 
photolithographic process to form a photoresist layer over the first second under-ball layer, 
wherein the photoresist layer has a plurality of openings that expose the second under-ball 
metallic layer; 

after c on ducting t he s econd p hot olithogra phy process, conducting a metal-filling 
operation by depositing metallic material into the openings in the ph o torecist fayes to form fill a 
solder materia l blocks into t he o pening s of the photo re sist layer, th e s older mat eri al covering that 
c o ver the sccoud under-ball metallic layer; 

after co nducting the metal-fil lin g operat ion, conducting a first reflo w reflux 
operation to transform the solder materi al block s into a plurality of s older ball s blob of material 
having a hemispheri c al profile ; 

after cond ucting th e fi rst reflo w operation , removing the photoresist layer; and 
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afte r re moving the ph otor esist layer, conducting a second etching operation to 
remove a port ion of the exposed first under-ball metallic layer so that only the first under-ball 
metallic layer underneath the second under-ball metallic layer remains. 

55. (currently amended) The method of claim 54, wherein after conduc ting the second 
etching operation, further includes a second reflow fefltt* operation is con ducted . 

56. (original) The method of claim 54, wherein the step of forming the second under-ball 
metallic layer over the first under-ball metallic layer includes the sub-steps of: 

forming a barrier layer over the first under-ball metallic layer; and 
forming a wettable layer over the barrier layer. 

57. (original) The method of claim 56, wherein material constituting the barrier layer 
includes nickel-vanadium alloy. 

58. (original) The method of claim 57, wherein the first etching operation is carried out 
using an etchant containing sulfuric acid. 

59. (currently amended) The method of claim 58, wherein the barrier layer having a 
thickness between 2000A and to 4000A is etched for over 2 hours at room temperature using a 
sulfuric acid etchant having a concentration between 1% 98%. 

60. (currently amended) The method of claim 58, wherein the barrier layer having a 
thickness between 2000A and to 4000A is etched for over 2 hours at 80°C using a sulfuric acid 
etchant having a concentration between 1% ~ 98%. 
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61. (currently amended) The method of claim 58, wherein the barrier layer having a 
thickness between 2000A and *g 4000A is etched in the first etching operation by conducting an 
electrochemical etching operation at room temperature for 20 to 110 seconds using a current 
density between 0.001 ~ 0.02A/cm 2 and sulfuric acid at 10% concentration. 

62. (original) The method of claim 57, wherein the barrier layer is etched using diluted 
phosphoric acid in the first etching operation. 

63. (original) The method of claim 56, wherein material constituting the wettable layer is 
sele cted from a group consisting of copper, palladium and gold. 

64. (original) The method of claim 63, wherein the wettable layer is etched in the first 
etcriing operation using an etchant containing ammonium hydroxide and hydrogen peroxide if 
the wettable layer is a copper layer. 

65. (original) The method of claim 63, wherein the wettable layer is etched in the first 
etching operation using an etchant containing potassium sulfate (K 2 S0 4 ) and glycerol if the 
wettable layer is a copper layer. 

66. (original) The method of claim 54, wherein the first under-ball metallic layer includes 
an iidhesion layer fabricated using a material selected from a group consisting of titanium, 
titanium-tungsten alloy, aluminum and chromium. 

67. (original) The method of claim 66, wherein etchant for etching the adhesion layer in 
the second etching operation contains hydrogen peroxide (HjOJ, ethylene diamine tctraacctic 
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(EDTA) and potassium sulfate (K2S0 4 ) when the adhesion layer is a titanium-tungsten alloy 

68. (original) The method of claim 66, wherein etchant for etching the adhesion layer in 
the second etching operation contains hydrogen chloride (HC1) when the adhesion layer is a 
chromium layer. 

69. (original) The method of claim 66, wherein etchant for etching the adhesion layer in 
the second etching operation contains ammonium hydroxide (NH 4 OH) and hydrogen peroxide 
(HjOj) when the adhesion layer is a titanium layer. 

70. (original) The method of claim 66, wherein etchant for etching the adhesion layer in 
the second etching operation contains hydrogen fluoride (HF) when the adhesion layer is a 
titanium layer. 

7L (original) The method of claim 66, wherein etchant for etching the adhesion layer in 
the second etching operation contains phosphoric acid and acetic acid when the adhesion layer is 
an aluminum layer. 

72. (original) The method of claim 54, wherein material constituting the solder blocks 
does? not wet the first under-ball metallic layer. 

73. (currently amended) A method of forming bumps over a silic o n wafer having an 
active surface thereon, the method comprising the steps of: 

forming a first under-ball metallic layer over the active surface of the wafer; 
forming a second under-ball metallic layer over the first under-ball metallic layer; 
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conducting a first photolit hography photolithographic process to form a plurality 
of photoresist blocks over the second under-ball metallic layer; 

conducting a first etching operation to remove the second under-ball metallic 
lay** outride the photoresist blocks so that only the second under-ball metallic layer underneath 
the photoresist blocks remains; 

after con ducting the first etching operation, removing the photoresist blocks; 

after removing the photoresist blocks, conducting a second photolithography 
photolithographic process to form a photoresist layer over the first s econd under-ball layer, 
wherein the photoresist layer has a plurality of openings that expose exposes the second under- 
ball metallic layer; 

after conducting the second photolitho graphy process, conducting a metal-filling 
operation by depo s iting metallic material a a te the o penings in the photoresist layer to form fill a 
solder material bl a cks into the openings of the photoresist l ayer, the sol der material covering Jfcat 
covs5 the second under-ball metallic layer; 

after conductin g the metal-filling o peration, removing the photoresist layer; 

after removing the photoresist layer, conducting a first rcflow reflux operation to 
transform the solder material blocks into a plurality of solder ball s blob of material having a 
h e mispherical pr o file ; and 
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after co nducti ng the first reflow operation , conducting a second etching operation 
to nanove a portion of the exposed first under-ball metallic layer so that only the first under-ball 
metallic layer underneath the second under-ball metallic layer remains, 

74. (currently amended) The method of claim 73, wherein after conducting the second 
etching operation, further includes a second reflow «e£kut operation is conducted . 

75. (original) The method of claim 73, wherein the first reflux operation is carried out 
after the photoresist layer is removed. 

76. (original) The method of claim 73, wherein the photoresist layer is removed after the 
first reflux operation is carried out. 

77. (original) The method of claim 73, wherein the step of forming the second under-ball 
mefcillic layer over the first under-ball metallic layer includes the sub-steps of: 

forming a barrier layer over the first under-ball metallic layer; and 
forming a wettable layer over the barrier layer. 

78. (original) The method of claim 77, wherein material constituting the barrier layer 
includes nickel-vanadium alloy. 

79. (original) The method of claim 78, wherein the first etching operation is carried out 
usin,g an etchant containing sulfuric acid. 

80. (currently amended) The method of claim 79, wherein the barrier layer having a 
thiclzness between 2000A and fc> 4000A is etched for over 2 hours at room temperature using a 
sulfuric acid etchant having a concentration between 1% ~ 98%. 
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8 1 . (currently amended) The method of claim 79, wherein the barrier layer having a 
thickness between 2000A and to 4000A is etched for over 2 hours at 80°C using a sulfuric acid 
etchant having a concentration between 1% ~ 98%. 

82. (currently amended) The method of claim 79, wherein the barrier layer having a 
thickness between 2000A and to 4000A i$ etched in the first etching operation by conducting an 
electrochemical etching operation at room temperature for 20 to 1 10 seconds using a current 
den sity between 0.001 ~ 0.02A/cm 2 and sulfuric acid at 10% concentration. 

83. (original) The method of claim 78, wherein the barrier layer is etched using diluted 
phosphoric acid in the first etching operation. 

84. (original) The method of claim 77, wherein material constituting the wettable layer is 
selected from a group consisting of copper, palladium and gold. 

85. (original) The method of claim 84, wherein the wettable layer is etched in the first 
etching operation using an etchant containing ammonium hydroxide and hydrogen peroxide if 
the wettable layer is a copper layer. 

86. (original) The method of claim 84, wherein the wettable layer is etched in the first 
etching operation using an etchant containing potassium sulfate (K 2 S0 4 ) and glycerol if the 
wettable layer is a copper layer. 

87. (original) The method of claim 73, wherein the first under-ball metallic layer includes 
an adhesion layer fabricated using a material selected from a group consisting of titanium, 
titanium-tungsten alloy, aluminum and chromium. 
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88. (original) The method of claim 87, wherein etchant for etching the adhesion layer in 
the iiecond etching operation contains hydrogen peroxide (H^), ethylene diamine tetraacetic 
(EDTA) and potassium sulfate (K^SOJ when the adhesion layer is a titanium-tungsten alloy 
layer. 

89. (original) The method of claim 87, wherein etchant for etching the adhesion layer in 
the second etching operation contains hydrogen chloride (HQ) when the adhesion layer is a 
chromium layer, 

90. (original) The method of claim 87, wherein ctchant for etching the adhesion layer in 
the second etching operation contains ammonium hydroxide (NH 4 OH) and hydrogen peroxide 
(H 2 02) when the adhesion layer is a titanium layer. 

91. (original) The method of claim 87, wherein etchant for etching the adhesion layer in 
the second etching operation contains hydrogen fluoride (HF) when the adhesion layer is a 
titanium layer. 

92. (original) The method of claim 87, wherein etchant for etching the adhesion layer in 
the second etching operation contains phosphoric acid and acetic acid when the adhesion layer is 
an aluminum layer. 

93. (original) The method of claim 73, wherein material constituting the solder blocks 
does not wet die first under-ball metallic layer. 

94. (currently amended) A method of forming bumps over the active surface of a silicon 
wafer, the method comprising the steps of: 
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forming a first under-ball metallic layer over the active surface of the wafer; 

forming a second under-ball metallic layer over the first under-ball metallic layer; 

removing a portion of the second under-ball metallic layer to expose the first 
under-ball metallic layer to the outside; 

aft er removing a portion of the second under-ball metallic layer, implanting 
forming at least one a solder material blgck over the second under-ball metallic layer; 

after for ming the solder material over the second under-ball metallic layer, 
conducting a f irst rc flow reflux operation; and 

after conducting the first reflow operation, removing a portion of the axpo s ed first 
under-ball metallic layer so that the first under-ball metallic layer underneath the second under- 
ball metallic layer remains. 

95. (currently amended) The method of claim 94, wherein after conducting the second 
etching operation, further includes a second reflow r - e ftu x operation is conducted. 

96. (ori ginal) The method of claim 94, wherein the step of forming the second under-ball 
metallic layer over the rtT$t under-ball metallic layer includes the sub-steps of: 

forming a barrier layer over the first under-ball metallic layer; and 
forming a wettable layer over the barrier layer. 

97. (original) Hie method of claim 9<5, wherein material constituting the barrier layer 
includes nickel-vanadium alloy. 
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98. (oiiginal) The method of claim 97, wherein the first etching operation is carried out 
usin£ an etchant containing sulfuric acid 

99. (currently amended) The method of claim 98, wherein the barrier layer having a 
thickness between 2000A and to 4000A is etched for over 2 hours at room temperature using a 
sulfuric acid etchant having a concentration between 1% ~ 98%. 

100. (currently amended) The method of claim 98, wherein the banier layer having a 
thickness between 2000A and to 4000A is etched for over 2 hours at 80°C using a sulfuric acid 
etcruint having a concentration between 1% - 98%. 

101. (currently amended) The method of claim 98, wherein the barrier layer having a 
thicljiess between 2000A and to 4000A is etched in the first etching operation by conducting an 
electrochemical etching operation at room temperature for 20 to 110 seconds using a current 
density between 0.001 ~ 0.02A/cm 2 and sulfuric acid at 10% concentration. 

102. (original) The method of claim 97, wherein the barrier layer is etched using diluted 
phosphoric acid in the first etching operation. 

103. (original) The method of claim 96, wherein material constituting the wettable layer 
is selected from a group consisting of copper, palladium and gold. 

104. (original) The method of claim 103, wherein the wettable layer is etched in the first 
etching operation using an etchant containing ammonium hydroxide and hydrogen peroxide if 
the wettable layer is a copper layer. 
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105. (original) The method of claim 103, wherein the wettable layer is etched in the first 
etching operation using an etchant containing potassium sulfate (K 2 S0 4 ) and glycerol if the 
wettable layer is a copper layer, 

106. (original) The method of claim 94, wherein the first under-ball metallic layer 
includes an adhesion layer fabricated using a material selected from a group consisting of 
titanium, titanium -tungsten alloy, aluminum and chromium. 

107. (original) The method of claim 106, wherein the exposed first under-ball metallic 
layer is removed by etching and etchant for etching the adhesion layer contains hydrogen 
peroxide (H^O^), ethylene diamine tetraacetic (EDT A) and potassium sulfate (K 2 SO<) when the 
adhesion layer is a titanium-tungsten alloy layer. 

108. (original) The method of claim 106, wherein the exposed first under-ball metallic 
layer is removed by etching and etchant for etching the adhesion layer contains hydrogen 
chloride (HC1) when the adhesion layer is a chromium layer. 

109. (original) The method of claim 1 06, wherein the exposed first under-ball metallic 
layer is removed by etching and etchant for etching the adhesion layer contains ammonium 
hydroxide (NH 4 OH) and hydrogen peroxide (HjCK) when the adhesion layer is a titanium layer, 

1 1 0. (original) The method of claim 106, wherein the exposed first under-ball metallic 
layer is removed by etching and etchant for etching the adhesion layer contains hydrogen 
fluoride (HF) when the adhesion layer is a titanium layer. 
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111. (original) The method of claim 1 06, wherein the exposed first under-ball metallic 
layer is removed by etching and etchant for etching the adhesion layer contains phosphoric acid 
and acetic acid when the adhesion layer is an aluminum layer. 

112. (original) The method of claim 94, wherein material constituting the solder blocks 
does not wet ihe first under-ball metallic layer. 
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